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Abstract 
In the context of economic integration, as a large international commodity and one of the most important energy, oil price 
volatilities influence many countries’ economies in many ways, which cannot be underestimated. With the deepening of China's 
open, the dependence on crude oil is increasing. Using a vector autoregressive model (VAR) because of systems engineering 
theory, this paper tries to study the impacts that international crude oil futures’ volatilities have on China's stock markets and the 
exact degree. The results show China’s A-share and B-share markets only receive the impacts of international crude oil futures 
unilaterally, and cannot react on the international crude oil futures. Furthermore, the impacts of international crude oil futures’ 
volatilities on A-share and B-share markets are in the same directions, but at the different degrees. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
 Oil is an important input factor and larger consumer goods, its price fluctuations undoubtedly have significant 
impacts on economies in all aspects. According to National Development and Reform Commission in May 2009, 
titled “China Energy Development Report (2009)”, predicted that dependence on foreign oil consumption in 2020 
would reach 64%[1], so it can be expected that international crude oil futures’ impacts on China's economy will be
increasingly obvious and serious. Stock market, as a barometer of economic, should respond to oil price shocks. 
Figure 1 is the graph of prices of WTI crude oil futures and Shanghai Composite Index, the period of the data is 
from January 4, 2006 to March 4, 2011. What need to be noted is the data do not contain non-overlapping data 
between the U.S. market and Chinese market. What can be seen from the figure is the two sets of data have similar 
trends and fluctuations. 
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Fig.1. Shanghai composite index and WTI chart 
Notes: SHSEC represents shanghai composite index, OILP represents WTI’s futures prices 
Because of the complexity in China, which has accessed to heavy industry time and depends on foreign oil more 
gradually while its securities market is not fully open, so it is not easy to conclude the duration and degree of 
impacts international crude oil futures have on the stock markets . 
Based on international crude oil futures of WTI and A/B-share markets, this paper sets up a vector 
autoregressive (VAR) model to analyze the relationship between WTI’s futures and the Shanghai A/B shares, then 
compares the similarities and differences of the impacts. The paper is organized in the following way; Section 2 
revises the previous literature related to this study. Section 3 presents the data and model. Section 4 presents the 
econometric results based on the data and the VAR model. Section 5 sums the main conclusions from the empirical 
analysis. Section 6 expresses acknowledgements. Section 7 presents references. 
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2. Related literature 
Chen, Roll and Ross (1986)[2] were relatively earlier scholars who have studied this thesis. Their paper tested 
whether innovations in macroeconomic variables are risks that are rewarded in the stock market. Finally it found oil 
price risk was not separately rewarded in the stock market. 
Basher and Sadorsky (2004) [3] use an international multifactor model to investigate the relationship between oil 
prices and emerging stock markets returns. They find that oil prices do affect stock returns with a coefficient 
significant at 5% level in most cases and there is a significant asymmetrical relationship between market betas and 
returns in ups and downs. 
Jung Wook Park and Ronald A. Ratti (2008) [4] find the contribution of oil price shocks to variability in real stock 
returns in the U.S. is greater than that of the interest rate in all models. Conversely in almost half of the European 
countries, contributions of oil price shocks to variability in real stock returns are less than that of the interest rate. 
The null hypothesis of symmetric effects on real stock returns of positive and negative oil price shocks cannot be 
rejected for the European countries but is rejected for the U.S. 
J. Isaac Miller and Ronald A. Ratt(2009)[5]  analyze the long-run relationship between the world price of crude oil 
and international stock markets over 1971:1–2008:3 using a cointegrated vector error correction model with 
additional regressors. It finds there is a clear long-run relationship between these series for six OECD countries for 
1971:1–1980.5 and 1988:2–1999.9, suggesting that stock market indices respond negatively to increases in the oil 
price in the long run, but. But after September 1999, a more substantial break is apparent, with even a sign reversal 
in some cases. This finding supports a conjecture of change in the relationship between real oil price and real stock 
prices in the last decade compared to earlier years. 
Shiu-Sheng Chen(2010)[6]  investigates whether a higher oil price pushes the stock market into bear territory, by 
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using time-varying transition-probability Markov-switching models. Based on monthly returns on the Standard & 
Poor's S&P 500 price index from 1957M1 to 2009M5, the paper considers various measures of oil price shocks and 
used a TVTP Markov-switching model. The conclusions are that the higher the oil price, the higher is the probability 
of switching from a bull market to a bear market. It also finds that a higher oil price leads the market to stay in a 
bear regime longer.  
Roughly speaking, in foreign countries’ studies, the objectives of most studies are developed countries, and 
results from these studies turned out that the impacts of oil price on stock market have become greater and more 
frequent as time goes on. 
Compared to the studies about the impacts of oil price on the whole economy or some certain industries in 
China[7][8], the studies about oil prices’ impacts on the stock markets are less and later, which may be lesser when 
limited to the papers used empirical methods.  
Yanjing Yu and Lina Zhang (2006) [9] affirm the impacts of oil price on Petrochemical stocks. They structure a 
Shanghai Petrochemical index from Petrochemical companies’ outstanding shares and daily-closing price, which 
have listed in SSE, and a Shenzhen Petrochemical index from SZSE. Then prove these two indices could lead SSE 
and SZSE to change. 
Hongfei Jin and Luo Jin (2010)[10] use a GED-GARCH（1，1）-M model to analyze the impact of international 
oil prices on 14 industries shares’ returns based on the data from 2001 to 2009. The result is international oil prices’ 
impacts direction and degree are different when comes to different industries. 
Out of all this, national studies mainly focused on the impacts of international crude oil prices on stock markets’ 
returns. Differently, this paper considers international crude oil price has greater and more obvious impacts on stock 
market indices than on stock markets’ returns, In addition, compared to A-share market, B-share market is easier 
vulnerable to foreign exchange market, which is measured in U.S. dollars. So impacts of international crude oil 
futures influence have on B-share market more apparently than A-share market. 
Based on above two aspects, this paper analyze international crude oil futures’ impacts on China’s A-share and 
B-share markets, especially it analyses the differences between A and B-share market. 
3.  Variables and Model 
In this article, three variables are used. Shanghai A-Share index represents of China’s A-share market, shanghai 
B-Share index represents of China’s B-share market and the futures prices of WTI w represents the international 
crude oil futures. The daily closing prices of A-Share index, B-Share index are collected from Jan 2nd, 2006 to Mar 
4th, 2011. Because of time difference WTI’s futures prices in America influence the next day’s stock of China, so 
the trading data interval of the futures prices of WTI is from Jan 1st, 2006 to Mar 3rd, 2011. Then there are 1242 
groups available data in the end. 
The VAR model is the main tool in the present research, since it allows examining the dynamic interaction 
between economic variables. Because the VAR Model are used to analyze lagged terms of all variables’ influence 
over current terms, in other word, to analyze that how X t-1 affect X t. The sample equation VAR(p) that has no 
exogenous variable and intercept constant is as follows[11]:
Yt=A1Yt-1+A2Yt-2+…+AkYt-p+ut                                                                                                            (1) 
Yt is the K-dimensional vector, all of which are as endogenous variables, ut is the k-dimensional random 
disturbance term.  
There is no doubt that the futures of WTI impact the stock markets at current period on China’s stock markets, 
just for this, the data interval of the futures of WTI are advanced by one day in order to make the VAR model is 
appropriate, getting rid of the SVAR Model, which is more complex. Using a VAR model, the paper analyzes 
variables’ variance decomposition to study how much the futures of WTI influence the A-Share index and B-Share 
indices. 
The paper estimates parameters in the model with the help of software Eviews6.0. And the dates of the time-series 
data in the software are showed all work days from Jan 2nd, 2006 to Oct 5th, 2010, which are different from the 
actual dates. However, it has no impact on the analysis results. Besides, all the original data are with two decimal 
places.
In the paper, AAP is representative of Shanghai A-Share Index, BBP is Shanghai B-Share Index, OILP is WTI’s 
futures price. 
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4. Empirical  Analysis 
4.1. Test of Stationarity and Integration 
Because the lags of variables in simple VAR model are required to be symmetry, so it is reasonable to request all 
the variables have the same integrated order. The test approach of stationarity is ADF. The following table shows 
the results tests. 
Table 1,Unit Root Test 
Null Hypothesis variable Adj. t-Stat Critical Value (1%) Stationary or Not 
AAP -1.6996 Not stationary 
BBP -1.5441 Not stationary 
OILP -1.4269 Not stationary 
D(AAP) -34.8120 Stationary 
D(BBP) -31.3103 Stationary 
the variable has a unit root, 
which means the variable is 
not stationary 
D(OILP) -31.3006 
-3.4354 
Stationary 
Note: D() means the variable is made on the first-order differential. 
It is easy to find Shanghai A-share index/B-share index and international crude oil futures prices are all integrated 
of one order, which can be presented as AAP～Ⅰ(1)，BBP～Ⅰ(1)，OILP～Ⅰ(1). So AAP and OILP satisfy the 
VAR’s request, so do BBP and OILP. 
4.2. Johansen cointegration test and granger casualty 
Firstly, the paper conducts test of variables’ cointegration.  If the two variables have cointegration relationship, 
they may have a Long-term equilibrium relationship, which can ensure the model which will be built is significant. 
Table 2, Unrestricted Cointegration Rank Test 
Variables group Hypothesized No.of CE(s) 
Trace statistic of at 
most 1 Critical value(5%) No. of CE(s) 
None 21.76893 20.26184 
AAP and OILP 
At most 1 7.528069 9.164546 
one
None 23.94147 20.26184 
BBP and OILP 
At most 1 8.563441 9.164546 
one
Notes: Trend assumption: No deterministic trend (restricted constant) 
Lags interval (in first differences): 1 to 4 
     The above table suggests that AAP and OILP, BBP and OILP have cointegration relationship each, and the 
number of cointegration vector is one. 
Secondly, two granger causality tests are conducted to sure whether the variables have Granger Cause relationship. 
Table 3,(a) Granger Causality Test of AAP and OILP(Lag 2);(b) Granger Causality Test of BBP and OILP(Lag 2) 
Null Hypothesis: Obs F-Statistic Prob.
Null Hypothesis: Obs F-Statistic Prob.
OILP does not Granger 
Cause AAP 1240 15.3113 3.E-07 
AAP does not Granger 
Cause OILP 4.09579 0.0169 
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BBP does not Granger 
Cause OILP 1240  6.18997 0.0021 
OILP does not 
Granger Cause BBP 13.1099 2.E-06 
From the test results we can conclude that OILP is AAP’s Granger Causality, but strictly speaking, AAP is not 
OILP’s Granger Causality. OILP and BBP is Granger Causality for each other. In other words, fluctuations of 
WTI’s futures can lead Shanghai A-share market to change, but Shanghai A-share market can’t influence WTI. 
WTI’s futures and Shanghai B-share market influence each other. However, the extent of influence is different. 
4.3. VAR Model
One of the few restrictions of VAR is to set lags of variables in advance. This paper refers to the lags suggested 
by Eviews6.0. 
4.3.1. VAR of AAP and OILP 
Table 4, VAR Lag Order Selection Criteria 
Lag LogL LR FPE AIC SC HQ
0 15782.88 NA 4.42e+08 25.58327 25.59156 25.58639 
1 -9347.209 12840.04 13140.01 15.15917 15.18406 15.16853 
2 -9328.265 37.73359 12825.59 15.13495 15.17643* 15.15055* 
3 -9321.832 12.79408 12775.10 15.13101 15.18907 15.15285 
4 -9317.686 8.230729 12772.09 15.13077 15.20543 15.15885 
5 -9312.267 10.74180* 12742.75* 15.12847* 15.21972 15.16280 
The first column is lags, the third column are the statistics based on different criteria. In the table, the data with * 
are the best lags under the relevant criteria. It is easy to see 5 is the best lag order when the criterion is LR、FPE or 
AIC, but when the criterion is SC or HQ 2 is the best lag order. On the one hand, international crude oil prices’ 
impacts on the stock market is short and temporary; on the other hand, many coefficients are not significant, so the 
paper select 2 as the best lag.  
Fig.2. (a) is the test about stationarity of VAR(2) about OILP and AAP. For every point is in the unit circle, the 
model is stable, so parameters estimated by it could be used to conduct subsequent analyses. 
Fig.2. (a) Inverse Roots of AR in VAR(2) about OILP and AAP’s; (b) Inverse Roots of AR in VAR(3) about OILP and BBP’s 
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By Eviews6.0, the paper estimates each parameter in VAR(2), the model presents follows:  
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AAPt=30.80549+1.0022AAPt-1-0.0035AAPt-2+4.9481OILPt-1-5.2867OILPt-2                                          (2) 
           (3.8207)      (35.4991)        (-0.1233)          (4.2249)           (-4.0375) 
   Adj. R-squared=0.9962    
OILPt=0.0682+0.0004AAPt-1-0.0003AAPt-2+1.1083OILPt-1-0.1140OILPt-2 (3)
(0.3500)    (0.5774)        (-0.3905)         (39.1815)         (-4.0375) 
   Adj. R-squared=0.9934 
As the Adj. R-squared of the two equations are both above 0.99, which suggests the model is appropriate to the 
data.  
In the equation 2, except AAPt-2, other coefficients are significant. Relatively coefficients of OILP’s lagged 
terms are bigger than AAP’s, it affirms that WTI’s futures have great impacts on Shanghai A-share market. 
In the equation 3, constant term and coefficients of AAP’s lagged terms are not significant, which show 
Shanghai A-share market cannot impact on WTI’s futures. 
4.3.2. VAR of  BBP and OILP 
Using the same methods, the paper chooses 3 as the best lag of VAR about BBP and OILP. Fig.2 (b) is the test 
about stationarity of  VAR(3). For every point is in the unit circle, the model is stable. 
BBPt=2.1049+1.1124BBPt-1-0.1684BBPt-2+0.0552BBPt-3+0.3818OILPt-1-0.3774OILPt-2-0.028OILPt-3 (4)
(3.5020)    (39.1026)       (-3.9903)          (1.9506)            (4.1633)             (-2.7590)          (-0.3034)   
Adj. R-squared=0.9960 
OILPt=0.0748+0.0074BBPt-1+0.0037BBPt-2+0.0089BBPt-3+1.113OILPt-1-0.1986OILPt-2+0.0788OILPt-3 (5) 
(0.4021)    (0.8389)       (0.2821)          (-1.0088)            (39.1919)           (-4.6892)            (2.7616) 
Adj. R-squared=0.9934 
In the equation 4, the coefficients of BBPt-3 and OILPt-3 are not significant, it suggests the autocorrelation is short 
term and the effect of WTI’s futures prices to Shanghai B-share is temporary. 
In the equation 5, constant term and all coefficients of BBP’s lagged terms are not significant, so we can conclude 
that these variables do not have significant impacts on WTI futures prices. But all coefficients of OILP’s lagged 
terms are very big and significant.  
The two equations suggest Shanghai A-share or Shanghai B-share just is impacted by international crude oil 
prices in unidirectional way. 
4.3.3. Compassion of Shanghai A-share and B-share market  
From the estimated results of the previous two sections, the WTI’s futures prices have significant short-term 
impacts on Shanghai A-share and B-share markets in the same direction. Current period’s influence is positive, and 
the second period’s direction is negative. By contrast, coefficients of OILP in equation 4.3 are bigger than them in 
equation 4.1, and there is a more lagged term in equation 4.3. These show that the impacts of WTI futures prices on 
the B-share market is greater than the impact on the A-share market. 
4.3.4. Variance Decomposition 
Variance decomposition is used to analysis the contribution of a constructional shock to each endogenous 
variable, usually measured by variance, and then to estimate the importance of the different constructional shocks. 
From the Simulation models of the above sections, we know Shanghai A-shares or B-share market did not 
impact on WTI’s futures prices significantly, Therefore, in this section the paper no longer analysis the variance 
decomposition of OILP, but only analysis on AAP and BBP’s variance decompositions, in order to understand how 
important that WTI’s futures’ prices changes impact on them. 
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Table 6,(a) Variance Decomposition of AAP; (b) Variance Decomposition of  BBP 
Period S.E. BBP OILP
1  5.299879  100.0000  0.000000 
2  7.946007  99.37825  0.621746 
3  9.792578  98.96426  1.035738 
4  11.31904  98.86923  1.130767 
5  12.66442  98.87291  1.127092 
6  13.87807  98.90225  1.097750 
7  14.99103  98.94384  1.056161 
8  16.02467  98.99250  1.007502 
9  16.99358  99.04438  0.955624 
10  17.90824  99.09705  0.902953 
Period S.E. AAP OILP
1 68.22667 100.0000 0.000000 
2 96.70675 99.29026 0.709737 
3 118.5720 99.01524 0.984764 
4 136.9477 98.92673 1.073273 
5 153.0884 98.91660 1.083404 
6 167.6416 98.94291 1.057090 
7 180.9918 98.98719 1.012806 
8 193.3895 99.04020 0.959796 
9 205.0088 99.09684 0.903164 
10 215.9764 99.15405 0.845946 
From the Variance decomposition results, the variance contributions of OILP to BBP are greater than AAP at the 
same lag-order, which is in accordance with the simulate equations, we can consider it as the further evidence that 
prove international crude oil futures have greater impacts on China's B-share market than the A shares market. 
5. Conclusion 
Based on the VAR model，this paper studies the WTI’s futures’ impacts on Shanghai A-share and B-share 
markets，and draws the following conclusions(in this section, WTI’s futures prices is re-converted to international 
crude oil futures prices; Shanghai A-share to China’s A-share market; Shanghai B-share to China’s B-share market 
):
1. International crude oil futures’ lagged terms can cause China’s A-share market to change, but A-share market 
cannot cause international crude oil futures to change; International crude oil futures and China B-share market 
are inter-Granger causalities. 
2. International crude oil futures prices have significant short-term impacts on China A-share and B-share markets 
in the same direction. International crude oil’s one-lagged term has positive impacts on A-share and B-share 
market; two-lagged term has negative impacts; three-lagged term has positive impacts on B-share market. 
3. International crude oil futures’ impacts on B-share market are longer and greater than impacts on A-share 
market. This is because B-share market is more vulnerable to foreign exchange than A-share market, and thus 
more susceptible to dollar-denominated price of crude oil futures. 
4. Variance Decomposition confirms that international crude oil futures’ impacts on B-share market are greater 
than impacts on A-share market. 
5. With the improvement of China's dependence on foreign oil and deepening of open, China's stock market, 
which is a barometer of its economy, will response more apparently to the oil prices’ fluctuations. The 
conclusions above not only suggest risk, but also opportunities. Investors could achieve arbitrage to take 
advantage of the conclusion that different lagged terms of international crude oil futures have different 
directional impacts on China’s stock markets.  
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